This PDF file includes: Table S1 . Blank-corrected mPMA sample masses and 14 C abundances. Table S2 . Globally averaged rates of RDOC transfer from the ocean to the atmosphere via PMA formation. Table S3 . Published sources and losses of marine RDOC. C age. Measurement uncertainties (± 1 standard deviation) were propagated from the uncorrected mPMA samples (Table S3 ) and the means and standard errors of the sample handling blank (Table S3) . Each sample is reported with the date on which it was collected. All seawater was drawn from 5 m to generate mPMA. Propagated standard deviation of the mean ± 0.4 ± 0.021 ± 21 ± 210 * Mass of organic carbon collected on the central disc (38 mm diameter) of each filter † mPMA generated during daytime (between sunrise and sunset) ‡ mPMA generated during nighttime (between sunset and sunrise) Table S2 . Globally averaged rates of RDOC transfer from the ocean to the atmosphere via PMA formation. Transfer rates were based on published PMA OM production rates and the 14 C-based fractions of RDOC in mPMA generated from near surface waters (5 m) assuming that RDOC is entirely fossil carbon (Δ 14 C = -1000 ‰, X RDOC/PMA = 19 %) or identical to bulk DOC from deep seawater (depth = 2500 m, mean Δ 14 C = -457 ± 8 ‰ (n = 3), X RDOC/PMA = 40 %). Table S3 . Published sources and losses of marine RDOC. Values converted into consistent units of Teragrams (Tg) and years (yr), given that 1 mol C = 12.011 g C and 1 Pg = 10 3 Tg = 10 15 g. * Minimum percentages assume the process proceeds at the minimum reported global rate while all other processes proceed at their maximum reported rates; maximum percentages assume the process proceeds at the maximum reported global rate while all other processes proceed at their minimum reported rates. † Global rate (0.043 Pg C yr -1 ) and turnover time (16,000 yr) from Hansell (2). ‡ Turnover time (with respect to All Losses) = global mass / All Losses, assuming a 630 Pg C global mass of RDOC (2). § Range of turnover times (500 yr to 2300 yr) from Mopper et al. (9) and Anderson and Williams (25) .
Laboratory
Global rates = turnover times / global mass, assuming a 630 Pg C global mass of RDOC (2). || Global rates (0.025 to 0.05 Pg C yr -1 ) from Hansell et al. (8) and Druffel and Williams (10). Turnover times = global mass / global rates, assuming a 630 Pg C global mass of RDOC (2). ¶ Upper limit (0.043 Pg C) from Hansell (2) based on global correlations between DOC concentrations and DIC Δ 14 C values and the assumption of a primarily biological sink. # Total global rates are reported as losses during transit through cooler off-axis systems (0.8 to 1.2×10 11 mol DOC yr -1 ) (13), which exceed reported losses through high temperature systems by one to three orders of magnitude (7×10 9 to 1.3×10 11 g C yr -1 ) (11, 12) . Turnover times = global mass / global rate, assuming a 630 Pg C global mass of RDOC (2). 
Summary, excluding UCID 192366
Mean, excluding UCIAMS#192366 (n = 9) 4.9 0.47 -531 6202
Standard deviation of measurements ± 1.9 ± 0.11 ± 105 ± 1881
Propagated standard deviation of the mean ± 0.2 ± 0.02 ± 17 ± 317
Standard error of the mean ± 0.6 ± 0.04 ± 35 ± 627
Uncertainty-weighted error of the mean § ± 0.2 ± 0.01 ± 12 ± 187 * Mass of organic carbon collected on the central disc (38 mm diameter) of each filter † Z-score = (value -mean)/standard deviation, for all measurements of mass or Fm (n = 10) ‡ By Chauvenet's Criterion, the Z-score for UCID 192366's mass exceeded a two-tailed critical value of 1.96 = 1 -1/4n for normally distributed data (n = 10), and therefore was excluded from further analyses. § Single standard deviation when observations are weighted by their inverse variances, such that = (1 ∑(1 2 ⁄ ) ⁄ ) Table S5 . Uncorrected mPMA sample masses and 14 C abundances. Values reported with individual measurement uncertainties (± 1 standard deviation). Each sample is reported with the date on which it was collected. * Blank-corrected mass of organic carbon collected on the central disc (38 mm diameter) of each filter † mPMA generated during daytime (between sunrise and sunset) ‡ mPMA generated during nighttime (between sunset and sunrise) § Filter visibly contaminated with dark brown residues after loading into the combustion tubes, and therefore excluded from further analyses Standard deviation of measurements ± 2 ± 0.1 ± 0.008 ± 8 ± 120
Laboratory
Propagated standard deviation of the mean ± 1 ± 0.1 ± 0.001 ± 1 ± 15 * Seawater from Endeavor's clean pumping system that was sampled immediately upstream of the aerosol generator's inlet † Seawater sampled from the aerosol generator's outlet 
